lectrical impedance tomography (EIT) was invented at the beginning of 1980s and it has taken almost 30 yrs of technological development and experimental and clinical research to bring this technology to the edge of clinical use. The increasing clinical interest in this imaging modality is evidenced by a continuously increasing number of publications on EIT lung imaging ( Fig. 1 ). Most of the EIT publications in clinical journals belong to the categories of critical care medicine and anesthesiology. This reflects the need of intensivists and anesthesiologists to better assess regional lung function in their patients, especially in the mechanically ventilated ones, and their hope that EIT could become the tool to accomplish this.
The observed interest in EIT is nourished by the knowledge that mechanical ventilation exerts injurious effects on the lung tissue, which are aggravated when inadequate ventilator settings are used. To improve ventilator therapy and adapt it to the individual patient requirements, it would be of immense benefit to be able to continuously assess lung ventilation, respiratory system mechanics, and lung perfusion on a regional level and to measure their changes in response to modified ventilator settings and therapy.
In an analogy to a computer game, we may say that EIT has already successfully passed several game levels. With respect to the postulated future use in mechanically ventilated patients, the most important level so far was dedicated to the assessment of regional lung gas volume changes. The first published EIT lung image showed the distribution of gas vol-ume increase in the chest cross-section between deep expiration and inspiration (1). Since then, multiple studies have demonstrated that advanced EIT technology can track regional lung volume changes during spontaneous breathing and artificial ventilation in a variety of physiologic and pathologic situations and have validated this capability using established reference methods. EIT can, for instance, determine the distribution of regional tidal volumes and changes in end-expiratory lung volumes, which are regional volumetric measures with high clinical relevance.
Because EIT is a functional imaging method operating at high scan rates of (at present) approximately 20 to 50 images per second, EIT can determine more than just the magnitude of regional gas volume changes; it can assess rapid dynamic changes in regional lung filling or emptying. This offers new possibilities in data analysis and in development of new EIT measures providing more profound characterization of regional lung function, e.g., by assessing regional respiratory system mechanics. Such novel EIT measures, which are derived from EIT waveforms during uninterrupted spontaneous or mechanical ventilation or during specific ventilatory maneuvers, could improve clinical decision-making. Ultimately, they should give the clinician the concrete guidance for setting the ventilator. This is the reason why the EIT game level dedicated to temporal dynamic aspects of regional lung function is becoming more important.
At this game level, EIT has been, so far, able to show the phase lag in lung inflation among different lung regions related to posture (2) and lung pathology (3) . The nonlinearity of regional lung emptying was identified by EIT and the spatially heterogeneous lung emptying pattern was characterized by an EIT measure describing the curvilinearity of regional ventilation-related waveforms (4). This measure was later used to identify regional lung recruitment and overdistension in patients with acute lung injury (5). Regional quasi-static pressurevolume curves were obtained by EIT during low-flow inflation (6) and regional dynamic tidal pressure-volume curves generated during an incremental/decremental stepwise change in positive endexpiratory pressure (7) . In the latter study, regional respiratory system compliance could be determined and the positive end-expiratory pressure level identified during the deflation limb of the maneuver with the most homogeneous ventilation distribution. Even intratidal compliance could be assessed by EIT (8) and an automated identification of lung collapse and overinflation could be introduced (9) .
In this issue of Critical Care Medicine, Dr. Muders and colleagues (10) present the results of an experimental study performed in mechanically ventilated pigs with healthy lungs and with acute lung injury. The authors made use of the rapid EIT data acquisition during a single lowflow inflation of 12 mL/kg body weight, enabling them to assess the spatially heterogeneous delay in regional ventilation. To characterize the degree of heterogeneity, a new EIT measure was proposed, quantifying the spatial variation in ventilation delay. The authors were able to show that the degree of variation was lower in healthy than in injured animals, was decreased with positive end-expiratory pressure in injured animals but remained unaffected by positive endexpiratory pressure in healthy animals, and correlated with the degree of tidal recruitment determined by computed tomography. These are promising results.
Previous studies have used a similar concept utilizing the maneuver of a deep constant-flow inflation to assess ventilation inhomogeneity. The delay in onset of ventilation in dependent lung regions during such a maneuver was observed by EIT in patients with acute lung injury (11) . In another study (12) , a reduction in regional ventilation delay was identified in an experimental model of acute lung injury after recruitment during an inflation of 40 mL/kg body weight. The positive feature of the present study (10) is that a single EIT measure was derived from multiple regional ventilation delay times from small-volume inflation maneuver and that this measure could be potentially used to guide the selection of ventilator settings. It would have been interesting if the authors had studied ventilation homogeneity not only during inflation but also during deflation maneuvers. A certain shortcoming is that it was not the delay in ventilation onset that was determined, but rather the delay at a time point when 40% of regional maximum inflation was reached. This threshold value gave the maximum variation in delay times and made the variation measure robust. However, if a lower threshold is chosen, then the onset of ventilation may be identified and regional opening pressures may be determined when airway pressure is measured in parallel with EIT (13) .
In summary, the clinical value of EIT examinations increases when dynamic phenomena are analyzed. These pertain not only to lung ventilation but also to lung perfusion. The accessibility of a regional pulmonary blood flow-specific EIT signal (14, 15 ) may lead to novel clinically relevant EIT measures. If EIT successfully moves to and progresses in these next game levels, then it may soon stop being a research game and may become a true medical technology. Inéz Frerichs, MD Norbert Weiler, MD Department of Anesthesiology and Intensive Care Medicine University Medical Center Schleswig-Holstein Campus Kiel Kiel, Germany
